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CRUISE RESULTS 

Charter Vessel MORNING STAR 


Cruise No. MS 85-1 

Eastern Bering Sea Walleye Pollock 


Echo Integrator-Midwater Trawl Survey 

May 21 - September 3, 1985 


During June 6 to August 24, the MORNING STAR, a 37 m western 

trawler, completed an acoustic echo 


integrator-midwater trawl survey of the eastern Bering Sea 

pollock resource. The survey was conducted as part of the 

National Marine Fisheries triennial groundfish 

assessment survey. Pollock target strength data were collected 

during the survey when suitable conditions were encountered. 

Operations extended from the Bristol Pass area 

northwest to approximately and between the 15 and 

250 fathom isobaths. 


ITINERARY 


May 21-24 Acoustic system calibration using the 

University of 

calibration barge. Data collection 

system and trawl gear testing in 

Puget Sound. 


May 24-June 6 Transit to Dutch Harbor, 

scientists. 


June 6-29 Leg I - Initiation of echo integration 
survey of juvenile and adult 
pollock (greater than age 
collection of target strength data 
at selected locations from the 
Bristol Pass area 

northwest to the Islands. 
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- continuation of adult and 
juvenile pollock survey and the 
collection of pollock target 
strength data in the area between 
the Pribilof Islands and 

July 1-29 Leg 


Completion of standard 

target calibration tests. 


- Completion of age pollock 

survey and target strength data 

collection between Unimak Pass and 


Aug. 1-21 Leg 


Aug. 21-24 Completion of joint operations with the 

U.S. charter vessel ARGOSY and 

Japanese charter vessel DAIKICHI 


#32 involving an on-bottom and 

survey of a small area 


southeast of the Pribilof Islands. 

Return to Dutch Harbor. 


Aug. 26-Sept. 3 Transit to Seattle; calibration 

of acoustic equipment using 

University of 

calibration barge. 


OBJECTIVES 


The primary objectives of this survey were to: 1) collect 

data necessary to estimate the distribution, biomass and 

biological composition of the off-bottom component of the pollock 

(greater than age 0) resource of the shelf and upper slope area; 

2) collect target strength measurements of pollock; 3) collect 

data on the distribution and abundance of age 
 pollock in the 

shelf area, and 4) carry out a field calibration of the acoustic 

system using standard calibration spheres. 


ACOUSTIC EQUIPMENT AND TRAWL GEAR 


Acoustic data were collected using a van-contained, 

computerized echo integration and target strength measurement 

system, with an operating frequency of 38 kHz, housed in a 16 ft 

high x 10.5 ft wide x 10 ft high cargo container. The system 

included a 38 kHz echo sounder used with a multi-beam transducer. 

The transducer was mounted in a deadweight body towed at a depth 

of 10-15 m behind the vessel. The system was configured to 

complete echo integration and dual beam target strength analysis. 

During the latter portion of the survey, a system with split beam 

target strength measurement capability was added. 


Sampling of adult and juvenile pollock was accomplished with 

a large, square, trawl (Diamond 1000) with headrope, 

footrope, and breastline lengths of 53.9 m (177 ft) and stretched 
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mesh sizes ranging from 813 
 (32 inches) forward to 89 

inches) in the The was equipped with a 31.7 

(1.25 inch) liner. 
 trawl was fished with two 125 kg (275 


tom weights and two 1.8 x 2.1 
 (5x7 
 V-doors. Trawl 

position was determined using a cable netsounder which indicated 

that the vertical mouth opening averaged between 
 and 

18.5 meters (54 to 61 


Age 
 pollock and other small fish were sampled with a 

smaller mid-water trawl (Marinovich trawl) which was fished with 

the same V-doors and net sounder as the Diamond 1000. This trawl 

had a square mouth opening with head rope, foot rope, and 

breastline lengths of 9.1 m (30 ft) and stretched mesh sizes 

ranging from 76 
 (3 inches) forward to 31.7 
 (1.25 inches) 

the The last third of the was equipped with a 3.2 


inch) nylon liner. The average vertical mouth 

opening of the trawl was about 5.5 meters (18 feet). 


SURVEY METHODS 


During Legs I and 
 operations were conducted 24 hours per 

day along a systematic trackline consisting of parallel transects 

between the 15 fathom and 250 fathom isobaths (Fig. 1). The 

transducer was towed at a mean depth of 18 m at an average speed 

of 9 kts. Density estimates in kg/m2 from the echo integration 

system were output at one minute intervals for up to 400 one 

meter depth intervals from the transducer and in each of 40 one 

meter bottom referenced intervals. Target strength measurements 

of adult pollock were obtained when conditions suitable for 

single target recognition were encountered. trawl hauls 

were made throughout the survey area including target strength 

data collection sites. 


Data on the distribution and abundance of age 
 pollock were 

collected during Leg 
 of the cruise (Aug. 1-21). Operations 

were again conducted 24 hours per day. The survey trackline 

consisted of 9 transects spaced at intervals of 60 nm (Fig. 1). 

Trawl hauls, which were made with the Marinovich trawl, were 

located at systematically selected locations along each transect. 

Opportunistic trawl hauls were also made at selected locations. 

During August 21-24, joint operations were carried out with the 

Japanese charter vessel DAIKICHI 
 #32 involving an on-bottom 

and survey of a small area of the 

Islands and designed to examine diurnal changes in the on-bottom/ 

off-bottom distribution of pollock. 


On July 26, while anchored in Makushin Bay near Dutch 

Harbor, calibration data were collected using a standard 

calibration sphere suspended below the transducer. Target 

strength measurements were made of the standard target with the 

split beam and dual beam systems. These data will be used to aid 

in evaluation of the accuracy of acoustic calibration data 

obtained with hydrophones. 
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RESULTS 


During Legs I and June 6 to July 20, the MORNING STAR 
surveyed a 5,222 trackline which consisted of 29 parallel 
transects (Fig. 1). A total of 90 hauls was completed during 
Legs 1 and 2 (hauls 1-90); 73 with the Diamond trawl and 17 
with the Marinovich trawl. During Leg 3, 51 trawl hauls were 
completed ( 5  with the Diamond and 46 with the Marinovich 
trawl). A list of species caught is provided in Tables 1 and 2. 
Catch and haul data are summarized in Tables 3 and 4. 

The highest densities of pollock age 1 and older were in the 

The average length of the pollock 


in this region was smaller than the remainder of the survey 

region due to the presence of a large number of age 1 and 2 fish 

in this high density region. 


During Leg the trackline on which the age pollock 

survey was conducted was 2,490 long and included 9 parallel 


1). As in all previous surveys of age pollock, 

pollock was the dominant species by number and jellyfish the 

dominant species by weight. 


SCIENTIFIC PERSONNEL 

LEG I 

Jimmie Chief Scientist 
Wayne Haight Biological Technician 
Robert Loughry 
Douglas Smith 

Biological Technician 
Fishery Biologist 

Dan Twohig Electronics Technician 

LEG 

Jimmie Chief Scientist 

John Garrison Electronics Technician 

Wayne Haight Biological Technician 

Jim Seger Biological Technician 

Dan Twohig Electronics Technician 

Neal Williamson Statistician 


LEG 

Neal Williamson Chief Scientist 

Kevin Biological Technician 

Jim Seger Biological Technician 

Douglas Smith Fishery Biologist 

Dan Twohig Electronics Technician 
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( l b s )  

j 

Ammody 

s c u l p i n  
Lumpsucker 

s a n d f i s h  

( u n i d e n t . )  

C a p e l i n  

Copepod 

) 

B a t h y r a j a  

a s p e r a  

p a l l a s i  
I lerni lepidotus  j o r d a n i  

Gadus 

( j u v . )  

v i l l o s u s  

I 

T a b l e  1.--Species c a p t u r e d  i n  t r a w l  h a u l s  d u r i n g  MORNING STAR C r u i s e  Legs 1  2. 

Occurrence T o t a l  Method of c a p t u r e  
Taxa Common name S c i e n t i f i c  name (no;. h a u l s )  c a t c h  Marinovich Diamond 

Pe t romyzont idae  
Ra i d a e  
P l e u r o n e c t i d a e  
P l e u r o n e c t i d a e  
P l e u r o n e c t i d a e  
P l e u r o n e c t i d a e  

tidae  
Clupe idae  
C o t t i d a e  
C o t t i d a e  
C y c l o p t e r i d a e  
C y c l o p t e r i d a e  
C y c l o p t e r i d a e  
T r i c h o d o n t i d a e  
Gadidae 
Gadidae  
Gadidae 
Myctophidae 
Osmeridae 
Osmeridae 
O s m e r i dae  
Salmonidae 
Scyphozoa 
Metridium 

Amphipoda 
Euphausiacea  
Copepoda 
Decapoda 
Cephalopoda 
Cephalopoda 
Cepha lopoda 

F i s h  l a r v a e  ( u n i d e n t . )  
P a c i f i c  lamprey 
A l e u t i a n  s k a t e  
F l a t h e a d  s o l e  
Ye l lowf in  s o l e  
Rock s o l e  
Alaska p l a i c e  
F l a t f i s h  l a r v a e  
P a c i f i c  s a n d  l a n c e  
P a c i f i c  h e r r i n g  
Yellow I r i s h  l o r d  
G r e a t  

( u n i d e n t . )  
Smooth lumpsucker 
S n a i l f i s h  ( u n i d e n t . )  
P a c i f i c  
P a c i f i c  cod 
Walleye p o l l o c k  
Wal leye  p o l l o c k  j u v e n i l e  
L a t e r n f i s h  ( u n i d e n t . )  
Smel t  
Eulachon 

Chinook salmon 

J e l l y f i s h  ( u n i d e n t . )  

Sea anemone ( u n i d e n t . )  

Ctenophora  

Amphiphod ( u n i d e n t . )  

Euphaus i id  ( u n i d e n t . )  


( u n i d e n t . )  
Shrimp ( u n i d e n t . )  
Octopus ( u n i d e n t . )  
Squ id  ( u n i d e n t . )  

S a l p s  ( u n i d e n t .  

Sea p o t a t o  ( u n i d e n t . )  


Lampetra t r i d e n t a t a  
a l e u t i c a  

Hippog losso ides  e l a s s o d o n  
Limanda 
L e p i d o p s e t t a  b i l i n e a t a  
P l e u r o n e c t e s  q u a d r i t u b e r c u l a t u s  

Ammodytes h e x a p t e r u s  
Clupea ha rengus  

Myoxocephalus p o l y a c a n t h o c e p h a l u s  

Aptocyclus  v e n t r i c o s u s  

Tr ichodon t r i c h o d o n  
macrocephalus  

Theragra  chalcogramma 
Theragra  chalcogramma 

T h a l e i c h t h y s  p a c i f i c u s  
M a l l o t u s  
Oncorhynchus t s h a w y t s c h a  

B e r r y t e u t h i s  m a g i s t e r  



?..--species midwater 

hauls) ( l b s )  

( m i d e n t .  ) 
(unident . )  

( ) 

) 

) 

Capelin 

( 
( ) 

( m i d e n t . )  
( ) 

) 
Tunicate ) 

aspera 

Agonus 

Gadus 

Theragra ( juv . )  

Smith 1.2.12 

Table captured i n  t r awl  hauls  during MORNING STAR Cruise 85-1, Leg 3. 

Occurrence Tota l  Method. of capture  
Taxa Common name S c i e n t i f i c  name (no. ca tch  Marinovich Diamond 

Pleuronectidae 
Pleuronectidae 
Pleuronectidae 

Agon idae  
Ammodytidae 
Clupeidae 
Cot t idae  
Cot t idae  
Tr ichodontidae 
Gadidae 
Gadidae 
Gadidae 
Cyclopteridae 
Osmer idae  
St ichaeidae  
Scyphozoa 
Amphipoda 

Euphausiacea 
Decapoda 

Cephalopoda 
Ascidian 

Fish l a r v a e  
Fish 
Arrowtooth f lounder 
Flathead s o l e  
Yellowf i n  s o l e  
F l a t f i s h  unident. 
F l a t f i s h  l a rvae  
Sturgeon poacher 
P a c i f i c  sand lance 
P a c i f i c  h e r r i n g  
Sculpin (unident .  
Red I r i s h  l o r d  
P a c i f i c  sandf i s h .  
P a c i f i c  cod 
Walleye pollock 
Walleye pollock juveni le  
Snai l f  i s h  (unident .  

Prickleback (unident.  
J e l l y f i s h  (unident . )  
Amphiphod unident. 
Isopod unident.  

Euphausiid (unident . )  

Shrimp 

Crab 
 unident.  
Squid (unident  . 

(unident .  

9 
1 

Atheresthes stomias 1 
Hippoglossoides elassodon 1 
Limanda 2 

1 
11 

acipenserinus 5 
Ammodytes hexapterus 7 
Clupea harengus p a l l a s i 3 

1 
Hemilepidotus hemilepidotus 1 
Trichodon tr ichodon 1 

macrocephalus 17 
Theragra chalcogramma 2 0 

chalcogramma 42 
6 

Mallotus v i l l o s u s  1 
5 

4 8 
12 

1 
18 
4 
9 

10 
1 
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3.--continued. 

TRAW 

c4$& ( l b s )  
(fm) (OC) 

t i o n  
0 )  (>Age 0)  0 )  (>Age 

Pos. 
Lat Long 

(1985) ( N )  (W) ( ) 

Table 

DIAMOND HAULS -- 

Haul 
No. 

Date 
S t a r t  Time 

of day 
l o c a l  

Depth 
Gear/ 
Bottom 

T a p  

Surface/ 
Gear 

Dur a-

( h r )  
Pollock 
(Age 

Pollock 
p a c i f i c  
cod 
(Age 

P a c i f i c  
cod 

0)  

J e l l y-
f i s h  
unident.  

Other 
species  



( l b s )  
Pos. (fm) ( O C )  

t i on  
( N )  (W) (hr)  (Age01 (>AgeO) (Age01 (>Age01 

Table 3. --continued. 

DIAMOND TRAWL HAULS -- 

Haul 
No. 

Date 
(1985) 

Start 
Lat Long 

Time 
of day 
( l o c a l )  

Depth 
Gear/ 
Bottom 

Temp 

Surf ace/ 
Gear 

Dur a-
Pollock Pollock 

CATCH 
Paci f ic  
cod 

Paci f ic  
cod 

Jel ly-
f i s h  
unident. 

Other 
species 



MARINOVICH 

(1985)  ( N )  (W) 

(lbs) 
( fm) (OC) 

t i o n  
( h r )  0 )  (>Age 0 )  0 )  (>Age 0 )  

T a b l e  4.--Trawl h a u l  s t a t i o n  and c a t c h  d a t a ,  MORNING STAR 1985 

TRAWL HAULS -- 

Haul 
No. 

Date  
S t a r t  Pos. 

L a t  Long 
Time 
of day 
( l o c a l )  

Depth 
Gear/ 
Bottom 

Temp 

Surface/  
G e a r  

Dura-
Pol lock  
(Age 

Po l lock  

CATCH 
P a c i f i c  
cod 
(Age 

P a c i f i c  
cod  

J e l l y -
f i s h  
u n i d e n t .  

Other  
s p e c i e s  
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